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ROTATION TRANSMISSION DEVICE 
BACKGROUND OF THE INVENTION 



This invention relates to a rotation transmission 
device mounted on a part-time four-wheel drive vehicle to 
selectively transmit the driving torque from the engine to 
the non-driven wheels during a two-wheel drive mode. 
[0002] Fig. 18 shows a conventional such rotation 
transmission device to be mounted on a four-wheel drive 
vehicle of a front-engine rear-drive (FR) design to 
selectively transmit the driving torque from the engine 
to the front wheels. 

[0003] This rotation transmission device comprises a two- 
way roller clutch 72 provided between an outer ring 70 and 
a cam ring 71 mounted in the outer ring 70 to selectively 
transmit the driving torque, and a solenoid 73 for 
controlling the engagement of the two-way clutch 72. 
[0004] The two-way clutch 72 has rollers 76a as engaging 
elements mounted in a wedge space defined by a cylindrical 
surface 74 formed on the inner periphery of the outer 
ring 70 and a plurality of cam surfaces 75 formed on the 
outer periphery of the cam ring 71. The rollers 76 are 
retained by a retainer 77. A switch spring 78 is mounted 
between the retainer 77 and the cam ring 71 to bias the 
retainer 77 and thus the rollers 76 to a neutral position 
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where the outer ring 70 and the cam ring 71 are not 
engaged by the rollers 76* 

[0005] The solenoid 73 is mounted in a recess formed in 
one end of the outer ring 70. Mounted between the 
solenoid 73 and the retainer 77 are a rotor 79 which is 
made of a magnetic material and is nonrotatable relative 
to the outer ring 70, an armature 80 which, is 
nonrotatable but axially movable relative to the retainer 
77, and a spring 81 biasing the armature 80 axially away 
from the rotor 79. 

[0006] This rotatation transmission device is mounted on 
a four-wheel drive vehicle of an FR design to selectively 
transmit the driving torque from the engine to its front 
wheels. For such an application, the cam ring 71 is 
nonrotatably mounted on the main shaft 82 for driving the 
front wheels with a rolling bearing 83 mounted between the 
rotor 79 and the main shaft 82 to rotatably support the 
rotor 79. 

[0007] With the rotation transmission device mounted in 
this way, if one or both of the rear wheels begin to 
rotate faster than the front wheels, the coil 73a of the 
solenoid 73 is energized to attract the armature 80 to 
the rotor 79, thereby preventing the retainer 77 from 
rotating relative to the outer ring 70. The retainer 77 
thus rotates relative to the cam ring 71 against the 
force of the switch spring 78. This causes the rollers 76 
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to get into the wedge spaces, thereby locking the outer 
ring 70 and the cam ring 71 together- Torque is thus 
transmitted from the cam ring 71 to the outer ring 70 and 
then to the front wheels. This means that the vehicle 
has been changed over from two-wheel drive to four-wheel 
drive mode. 

[0008] When the coil 73a of the solenoid 73 is 
deactivated, the spring 81 moves the armature 80 away from 
the rotor 79. In this state, when the outer ring 70 
begins to rotate faster than the cam ring 71, the switch 
spring 78 disengages the rollers 76, returns them to the 
neutral position and keeps them there. Torque is now not 
transmitted from the cam ring 71 to the outer ring 70. 
That is, the vehicle is now being driven only by the rear 
wheels in a two-wheel drive mode. 

[0009] In the conventional rotation transmission device 
shown in Fig. 18, during such a two-wheel drive mode in 
which the outer ring 70 stops with the rollers 76 in a 
neutral position, if the rotating speed of the cam ring 71 
increases to a high level, since the retainer 76 rotates 
with the cam ring 71, the rollers 76 will move radially 
outwardly under centrifugal force until they physically 
contact the cylindrical surface 74 of the outer ring 70. 
Thus the cam ring 71 will be exposed to a drag force. If 
this drag force becomes greater than the force of the 
switch spring 78, the retainer 77 will rotate relative to 



the cam ring 71 against the force of the switch spring 78 
until the rollers 76 engage in the wedge spaces, thereby 
locking the rings 70 and 71 together and transmitting the 
torque of the cam ring 71 to the outer ring 70, in spite 
of the fact that the solenoid 73 is not on. 
[0010] One way to prevent the two-way clutch from 
engaging while the solenoid 73 is off is, as shown in 
Fig. 19, to provide a protrusion 84 on the armature 80 so 
as to engage in a cutout 85 formed in the cam ring 71 and 
thereby to prevent the armature 80 and thus the retainer 
77 from rotating relative to the cam ring 71 while the 
solenoid is off. But when the solenoid 73 is activated 
and the armature 80 is attracted to the rotor 79, it is 
necessary to move the armature 80 axially until the 
protrusion 84 completely gets out of the cutout 85. 
Thus, it is necessary to provide an axial gap 86 between 
the armature 80 and the rotor 79. In order to move the 
armature 89 axially by the distance equal to such a large 
axial gap, a large-capacity solenoid is needed. 
[0011] Such a large axial gap will also pose another 
problem that it takes a rather long time after the coil 
73a of the solenoid 73 is activated until the rollers 79 
actually engage, so that the rotational speed difference 
between the outer ring 70 and the cam ring 71 tends to 
grow large. Thus, a large shock may be produced when the 
rollers 76 engage. 



[0012] A first object of this invention is to provide a 
rotation transmission device of the above-described type 
having means for preventing the rollers from displacing by 
a drag force and engaging into the wedge spaces defined 
by the cylindrical surface and the cam surfaces when the 
cam ring is not engaged. 

[0013] Another object is to provide this type of rotation 
transmission device which allows easy adjustment of the 
axial gap between the rotor and the armature. 
[0014] In a conventional such rotation transmission 
device, even with outer rings having a complicated shape, 
a predetermined permissible surface pressure is required 
for the engaging surface with the engaging elements. Thus 
outer rings are heretofore formed by forging or cutting 
e.g. a carburized material. 

[0015] But such a manufacturing method is poor in mass- 
productivity and high in the product cost. 
[0016] A second object of the present invention is to 
provide an inexpensive outer ring for a rotation 
transmission device having a sufficient permissible 
surface pressure. 
[0017] 

SUMMARY OF THE INVENTION 

In order to solve the first problem, according to 
this invention, there is provided a rotation transmission 
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device comprising a two-way clutch and a solenoid for 
controlling the engagement of the two-way clutch, the two- 
way roller clutch comprising an outer member, an inner 
member mounted in the outer member, the outer member 
having an inner cylindrical surface, the inner member 
having a plurality of flat cam surfaces on its outer 
periphery so as to be opposite to the cylindrical 
surface, thereby defining wedge spaces between the 
cylindrical surface and the cam surfaces, a plurality of 
rollers each mounted between the cylindrical surface and 
one of the cam surfaces, a retainer for retaining the 
rollers circumf erentially separate from one another, a 
switch spring mounted between the retainer and the inner 
member for biasing the retainer toward a neutral position 
where the rollers are not engaged in the wedge spaces, a 
rotor mounted between the solenoid and the retainer so as 
to be nonrotatable relative to the outer ring, an 
armature mounted between the retainer and the rotor so as 
to be nonrotatable relative to the retainer and axially 
movable toward and away from the rotor, whereby the 
armature is attracted to the rotor when the solenoid is 
energized, and a spring mounted between the rotor and the 
armature for axially biasing the armature away from the 
rotor, the rotation transmission device further 
comprising an engaging plate mounted between the inner 
member and the armature so as to be nonrotatable relative 
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to the inner member, rotatable relative to the rotor and 
axially immovable relative to the rotor, and an 
arrangement provided between the engaging plate and the 
armature for engaging the armature and the engaging plate 
together when the armature rotates in one direction by a 
predetermined angle relative to the engaging plate from a 
position where the rollers are in the neutral position, 
whereby preventing the armature from further turning 
relative to the engaging plate in the one direction. 
[0018] With this arrangement, if the rollers are pressed 
against the outer ring due to increased centrifugal force 
and thus drag force is transmitted from the outer ring to 
the retainer, causing the inner member and the retainer to 
rotate relative to each other by a predetermined angle, 
the means for preventing relative rotation is activated 
to prevent the armature from turning further relative to 
the engaging plate. This prevents the engaging elements 
from engaging into the wedge spaces defined by the 
cylindrical surface and the cam surfaces. 
[0019] The means comprises the protrusion formed on one 
of the opposed surfaces of the engaging plate and the 
armature and a hole formed in the other. The protrusion 
is formed with a tapered surface adapted to be pushed by 
an edge of the hole when the rotational speed difference 
between the inner member and the rotor decreases below a 
predetermined value, thereby allowing the protrusion to 
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come out of the hole and thus pushing the armature toward 
the solenoid. 

[0020] with this embodiment, with the engaging elements 
kept in their neutral position, the projection is 
displaced circumferential ly from the hole and is retained 
in contact with the end face of the opposing member. Thus, 
the axial space defined between the opposed surfaces of 
the armature and rotor can be adjusted to a small value, 
irrespective of the axial dimension of the portion of the 
protrusion inserted into the hole. Thus, it is possible 
to use a small-capacity, small-sized solenoid to engage 
and disengage the two-way clutch. 

[0021] Another advantage of such a protrusion and a hole 
is that the axial sleeve can be adjusted only by 
controlling the axial dimension of the rotor. Thus, it 
can be adjusted easily. 

[0022] The rotor may be mounted in a tubular rotor guide 
pressed into the outer member. In this case, the engaging 
plate may be rotatably but axial ly immovably supported on 
the rotor guide. If the engaging plate is supported by 
the rotor guide, the axial gap between the rotor and the 
armature can be adjusted simply by adjusting the axial 
dimension of the rotor guide. Thus, the axial gap can be 
adjusted easily. 

[0023] In order to solve the second problem, according to 
this invention, there is provided a rotation transmission 
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device comprising an outer ring, an inner member and 
engaging elements mounted between said outer ring and said 
inner member, characterized in that a clutch outer ring 
formed of a material having a higher strength than the 
outer ring is inserted into said outer ring, and that said 
outer ring is formed of a casting. 

[0024] In a rotation transmission device using a clutch 
outer ring, by forming the clutch outer ring from a high- 
strength material and forming the outer member from a 
casting, since the outer member can be formed of a casting, 
the product cost can be reduced significantly. 
[0025] By pressing a sleeve formed of a material having a 
higher strength than the outer member onto an outer 
member formed of a casting, it is possible to increase 
the permissible surface pressure of the outer member. 
Thus, it is possible to reduce the thickness of the outer 
member . 

[0026] The high-strength material for the clutch outer 
ring may be a heat-treated bearing steel, carburized steel 
or high-frequency steel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a vertical sectional front view of the 
rotation transmission device of a first embodiment 
according to the present invention; 
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Fig. 2 is a partial sectional enlarged view of the 

same ; 

Fig. 3 is a sectional view along line III-III of 

Fig. 2; 

Fig. 4 is a sectional view along line IV-IV of Fig 

2; 

Fig. 5 is a sectional view along line V-V of Fig. 

2; 

Fig. 6A is an enlarged sectional view of the 
rotation transmission device of Fig. 1, showing the means 
for preventing relative rotation of the engaging plate 
and the armature; 

Fig. 6B is a sectional plan view of the means; 

Fig. 7A is a sectional view similar to Fig. 6A but 
showing a different operational state; 

Fig. 7B is a sectional plan view of Fig. 7A; 

Fig. 8 is a sectional view of the rotation 
transmission device of a second embodiment; 

Fig. 9 is a sectional view along line IX-IX of Fig 

8; 

Fig. 10 is a sectional view of the rotation 
transmission device of a third embodiment; 

Fig. 11 is a sectional view along line XI-XI of 

Fig. 10; 

Fig. 12 is a sectional view of the rotation 
transmission device of a fourth embodiment? 
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Fig. 13 is a vertical sectional view along line 

II- II of Fig. 12; 

Fig. 14 is a vertical sectional view along line 

III- III of Fig. 12; 

Fig. 15 is a vertical sectional front view showing 
an outer ring of a fourth embodiment; 

Fig. 16 is a sectional view showing a fifth 
embodiment of the rotation transmission device according 
to this invention; 

Fig. 17 is a vertical sectional front view showing 
an outer ring of the fifth embodiment; 

Fig. 18 is a vertical sectional front view of a 
conventional rotation transmission device; and 

Fig. 19 is a partial sectional view of a 
conventional rotation transmission device provided with a 
conventional means for preventing the rollers from 
engaging due to drag force. 
[0027] 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The embodiments of the present invention will be 
described with reference to Figs. 1-17. Figs. 1-7 show a 
rotation transmission device of the first embodiment. 
[0028] Referring first to Fig. 1, the rotation 
transmission device is provided in a housing 1. 
[0029] It includes an inner member or cam ring 4 mounted 
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on one end of an input shaft 2 and an outer member or 
outer ring 5 provided around the cam ring 4 and coupled to 
an output shaft 3 which is provided coaxially with the 
input shaft 2. 

[0030] As more clearly shown in Fig- 2, the rotation 
transmission device further includes a roller type two-way 
clutch 10 mounted between the outer ring 5 and the cam 
ring 4. The two-way clutch 10 comprises a clutch outer 
ring 11 axially retained by snap ring 5b and a shoulder 5a 
formed on the inner surface of the outer ring 5 and 
formed with a cylindrical surface 12 on its inner 
periphery, engaging elements or rollers 14 each mounted 
in a wedge space defined by the cylindrical surface 12 
and one of a plurality of flat cam surfaces 13 formed on 
the outer periphery of the cam ring 4, and a retainer 15 
retaining the rollers 14. 

[0031] The clutch outer ring 11 may be omitted. If 
omitted, the cylindrical surface is directly formed on 
the inner periphery of the outer ring 5. 

[0032] As shown in Figs. 2 and 3, a circular recess 20 is 
formed in an end face of the cam ring 4. A switch spring 
21 has a ring portion 21a mounted in the recess 20 and 
its radially outwardly extending ends 21b extending 
through one of two radial grooves 22 formed in the 
radially outer wall of the recess 20 into a cutout 23 
formed in one end of the retainer 15. The ends 21b of 
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the switch spring 21 bias the retainer 15 relative to the 
cam ring 4 toward a position where the groove 22 radially 
aligns with the cutout 23. The rollers 14 are arranged 
such that when the groove 2 2 and the cutout 2 3 are 
radially aligned with each other, the rollers 14 are 
retained by the retainer 15 in a neutral position where 
they are not engaged in the wedge spaces. 

[0033] Referring to Figs. 1 and 2, axially opposite the 
two-way clutch 10, a solenoid 30 for controlling the two- 
way clutch 10 is mounted on the input shaft 2 and 
supported by a support wall la extending from the housing 
1. 

[0034] The solenoid 30 comprises a core 31 and a coil 32 
wound around the core. Mounted between the solenoid 30 
and the two-way clutch 10 are a rotor 40 made of a 
magnetic material, an armature 41 also made of a magnetic 
material, and an engaging plate 42. 

[0035] The rotor 40 has an outer cylindrical sleeve 40a 
and an inner cylindrical sleeve 40b. The outer sleeve 
40a is fixed to a flange 5c provided on the outer 
periphery of the outer ring 5 by bolts 43 while the inner 
sleeve 40b is mounted on the input shaft 2 so as to be 
rotatable . 

[0036] As shown in Figs. 2 and 5, the armature 41 has a 
plurality of holes 44 in which are inserted protrusions 
45 provided on the end of the retainer 15 to keep the 
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armature 41 non-rotatable relative to the retainer 15 but 
axially movable. 

[0037] The armature 41 is axially biased away from the 
rotor 40 by a spring 46 mounted between the armature 41 
and the rotor 40. 

[0038] As shown in Figs. 2 and 4, the engaging plate 42 
is an annular member having protrusions 47 protruding 
radially inwardly from its inner edge. The protrusions 47 
are inserted in the grooves 22 formed in the cam ring 4, 
thereby preventing the engaging plate 42 from turning 
relative to the cam ring 4. The engaging plate 42 is 
inserted in the outer sleeve 40a of the rotor 40 so as to 
be rotatable relative to the rotor 40. The axial movement 
of the engaging plate 42 is however prevented by a snap 
ring 48 fitted in the outer sleeve 40a. 
[0039] The protrusions 45 formed on the end of the 
retainer 15 extend through slits 49 formed in the engaging 
plate 42 into the holes 44 of the armature 41. A play 6 
is formed between both ends of the slit 49 and the 
protrusions 45 in the circumferential direction so that 
the armature 41 and the play 22 can turn relative to each 
other by the play 5 • 

[0040] Provided between the engaging plate 42 and the 
armature 40 is a means 50 for locking the engaging plate 
42 and the armature 41 together when these members 41 and 
42 turn by a predetermined angle relative to each other, 
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thereby preventing them from turning relative to each 
other . 

[0041] As shown in Figs. 6A and 6B, this means 50 
comprises a protrusion 51 formed on one side of the 
engaging plate 42 that faces the armature 41, and a hole 
52 formed in the armature 41. 

[0042] The protrusion 51 and the hole 52 are arranged so 
as to be circumferential ly displaced from each other when 
the rollers 14 of the two-way clutch 10 are retained in 
the neutral position, and axially align with each other 
when the armature 41 and the engaging plate 42 turn 
relative to each other by a predetermined angle in a first 
direction. When the protrusion 51 and the hole 52 
axially align with each other, the armature 41 is axially 
moved toward the engaging plate 42 by the spring 46 until 
the protrusion 51 engages in the hole 52. Thus, the 
armature 41 and the engaging plate 42, and thus the cam 
ring 4 and the retainer 15 are prevented from turning 
relative to each other any further. 

[0043] The phase gap between the projection 51 and the 
hole 52 with the rollers 14 retained in the neutral 
position is smaller than the angle required for the 
rollers 14 to move from the neutral position to a position 
where they engage the cylindrical surface 12 and the cam 
surface 13, so that with the projection 51 in the hole 52 
the rollers 14 will not engage the cylindrical surface 12 
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or the cam surface 13. 

[0044] The protrusion 51 has a tapered surface 51a on the 
ear end surface with respect to said first direction. 
Thus, with the protrusion 51 engaged in the hole 52, when 
the drag force applied from the outer ring to the rollers 
14 decreases below the force of the switch spring 21, the 
armature 41 begins to turn relative to the engaging plate 
42 in the second direction that is opposite to the first 
direction and the protrusion 51 is allowed to come out of 
the hole 52 under the force of the switch spring 21 due 
to the provision of the tapered surface 51a. 
[0045] The projection 51 may be provided on the armature 
41 and the engaging plate 42 may be formed with a hole. 
In this case, the tapered surface 51a is formed on the 
other end of the projection 51. 

[0046] With the rotation transmission device of the first 
embodiment, when the input shaft 2 is turned with the 
rollers 14 of the two-way clutch 10 in the neutral 
position, the cam ring 4 is also turned. The rotation of 
the cam ring 4 is transmitted through the switch spring 21 
to the retainer 15. The rollers 14 are thus kept in the 
neutral position, so that the torque will not be 
transmitted to the outer ring 5. 

[0047] When the coil 32 of the solenoid 30 is activated 
with the input shaft 2 rotating, the armature 41 is 
attracted to the rotor 40. Thus, the armature 41 rotates 
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together with the rotor 40. 

[0048] Since the protrusion 45, which is engaged in the 
hole 44, keeps the retainer 15 nonrotatable relative to 
the armature 41, the retainer 15 also rotates together 
with the rotor 50 in this state. Thus, the rotating speed 
of the retainer 15 drops relative to the cam ring 4, so 
that the rollers 14 move until they engage in the wedge 
spaces defined by the cylindrical surface 12 and the cam 
surfaces 13. The two-way clutch 10 thus engages. 
[0049] Torque from the cam ring 4 is thus transmitted 
through the two-way clutch 10 to the outer ring 5, so 
that the output shaft 3 will rotate. 

[0050] When the cam ring 4 and the retainer 15 rotate 
relative to each other, the switch spring 21 will deform 
elastically and the restoring elasticity gives a turning 
force to return the retainer 15 to its neutral position. 
[0051] Once the two-way clutch 10 engages, the solenoid 
coil 32 is deactivated. 

[0052] While the torque from the input shaft 2 is being 
transmitted through the two-way clutch 10 to the output 
shaft 3, when the rotating speed of the output shaft 3 
exceeds that of the input shaft 2, the retainer 15 will be 
turned toward its neutral position by the switch spring 
21, so that the rollers 14 disengage. Torque is thus not 
transmitted from the input shaft 2 to the output shaft 3. 
[0053] While the input shaft 2 is rotating at a 
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relatively low speed with the two-way clutch 10 disengaged, 
the cam ring 4 and the retainer 15 are rotating at the 
same low speed as the input shaft. In this state, 
centrifugal force acting on the rollers 14 is also 
correspondingly small, so that the contact pressure, if 
any, between the cylindrical surface 12 of the clutch 
outer ring 11 and the rollers 14 is also small. The drag 
force applied to the retainer 15 is thus smaller than the 
force of the switch spring 21. The spring 21 is thus not 
deformed . 

[0054] Thus, in this state, the rollers 14 are kept in the 
neutral position and the armature 41, which rotates 
together with the retainer 15, and the engaging plate 42, 
which rotates together with the cam ring 4, will rotate 
with the protrusion 51 and the hole 52 circumferential ly 
displaced from each other, as shown in Figs. 6A and. 6B. 
[0055] When the cam ring 4 is rotated at a higher speed 
with the outer ring 4 at a stop, the centrifugal force 
acting on the rollers 14 increases, thus pressing the 
rollers 14 hard against the cylindrical surface 12. Thus 
the drag force acting on the retainer 15 increases. If 
this drag force exceeds the force of the switch spring 21, 
the rotating speed of the armature 41, which is coupled 
to the retainer so as to rotate together with the retainer, 
falls below the rotating speed of the engaging plate 42, 
which is nonrotatably coupled to the cam ring 4. 

1 8 



[0056] When the engaging plate 42 rotates relative to the 
armature 41 until the protrusion 51 axially aligns with 
the hole 52, the spring 46 axially moves the armature 41 
toward the engaging plate 42 until the protrusion 51 
engages in the hole 52 as shown in Figs. 7A and IB, 
thereby preventing the armature 41 from further turning 
relative to the retainer 15. The retainer 15 and the cam 
ring 4 rotate together. 

[0057] In this state, the rollers 14 will not engage in 
the wedge spaces defined by the cylindrical surface 12 
and the cam surfaces 13, keeping the disengaged state even 
if the drag force is large. 

[0058] As shown in Figs. 7A and 7B, when the rotating 
speed of the cam ring falls to a certain level with the 
protrusion 51 engaged in the hole 52, the armature 41 
begins to turn relative to the cam ring 4 under the 
combined force of the force of the switch spring and the 
inertia acting on the armature 41. Thus, the tapered 
surface 51a of the protrusion 51 is pushed by the edge 52a 
of the hole 52 to push the protrusion 51 out of the hole 
52, thereby pushing the armature 41 away from the engaging 
plate 42. Then, the retainer is further turned by the 
switch spring 21 until the rollers 14 return to the 
neutral position where the protrusion 51 is 
circumf erentially displaced from the hole 52 as shown in 
Fig. 6A. 
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[0059] In the state of Fig. 6A, the axial gap 53 between 
the rotor 40 and the armature 41 is small. Thus, the 
armature 41 can be reliably attracted to the rotor 40 by 
energizing the coil 32 of the solenoid 30.. 
[0060] The axial gap 53 can be set to a small value 
irrespective of the engaging depth of the projection 51 
in the hole 52. Because the projection 51 and the hole 
52 have no effect on the engagement of the two-way clutch 
10, a small solenoid 30 having a small capacity can be 
used to control the engagement of the two-way clutch 10. 
[0061] By providing the projection 51 on the engaging 
plate 42 and forming the hole 52 in the armature 41, the 
size of the axial gap 53 can be adjusted by changing only 
the axial dimension of the rotor 40 without the need to 
adjust the axial dimensions of other parts, including the 
cam ring 4. The size of the axial gap can thus be 
adjusted very easily. 

[0062] Figs. 8-9 show a rotation transmission device of 
the second embodiment. In this embodiment, the engaging 
plate 42 is received in a circular recess 20 formed in the 
end face of the cam ring 4 and has protrusions 60 along 
its outer edge so as to be received in the grooves 22 
formed in the end face of the cam ring 4. The engaging 
plate 42 is rotatably received in the inner sleeve 40b of 
the rotor 40. Its axial movement is prevented by a snap 
ring 61. Otherwise, this embodiment is the same as the 
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first embodiment. 

[0063] Like elements are denoted by like numerals, and 
their description is omitted. In operation, too, this 
embodiment is the same as the first embodiment. 
[0064] The engaging plate 42 of the second embodiment is 
small in diameter enough to be received in the circular 
recess 20 formed in the cam ring 4. Thus, it is lighter 
in weight than the engaging plate of the first embodiment. 
Also, there is no need to form the slits 49 of the first 
embodiment through which the protrusions 4 5 of the 
retainer 15 are inserted. The engaging plate of the 
second embodiment is thus easier to manufacture than that 
of the first embodiment. 

[0065] Figs. 10 and 11 shows the third embodiment.. In 
this embodiment, a cylindrical rotor guide 62 is inserted 
into the outer ring 5 from one end thereof. An outer 
cylindrical sleeve 40a' of a rotor 40' is inserted into 
the rotor guide 62. The outer sleeve 40a 1 has radially 
outwardly extending protrusions 63 at its open end. The 
protrusions 63 are engaged in cutouts 64 formed in the 
ends of the rotor guide 40' and the outer ring 5 to keep 
the rotor 40' and the rotor guide 62 nonrotatable 
relative to the outer ring 5. Further, a snap ring 65 is 
fitted in the outer ring 5 from its open end to prevent 
the rotor 40' and the rotor guide 62 from coming out of 
the outer ring 5. The engaging plate 42 is rotatably 
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received in the rotor guide 62. The axial movement of 
the engaging plate 42 is prevented by a snap ring 66. 
Otherwise, this embodiment is structurally the same as 
the first embodiment. 

[0066] Like members are thus denoted by like numerals. 
In operation, too, this embodiment is the same as the 
first embodiment. 

[0067] In the third embodiment, since the rotor guide 62 
is mounted in the outer ring 5 and the rotor 40' is 
supported by the rotor guide 62, which is made of a 
nonmagnetic material, it is possible to use a solenoid 
that is smaller in outer diameter than the solenoid of 
the first embodiment. 

[0068] Figs. 12-15 show the fourth embodiment of the 
rotation transmission device according to this invention. 
[0069] To the tip of an input shaft 2 of this rotation 
transmission device, an inner member 4 is coaxially and 
nonrotatably fixed through serrations 7. 

[0070] On the outer surface of the inner member 4, which 
is nonrotatably fixed to the input shaft 2, a housing 1 is 
mounted which has a tubular outer ring 5 which is 
provided opposite the outer peripheral surface of the 
inner member 4 through a bearing 6. 

[0071] A plurality of cam surfaces 13 are formed on the 
outer peripheral surface of the inner member 4 while the 
inner peripheral surface of the outer ring 5 is formed 
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with a cylindrical surface 12 to define a wedge space 
between each cam surface 13 and the cylindrical surface 

12. In the wedge spaces, a retainer 15 is mounted around 
the inner member 4. Rollers 14 as engaging elements are 
mounted in pockets formed in the retainer 15 corresponding 
to the cam surfaces 13. 

[0072] When the rollers 14 are in their neutral or 
central position relative to the respective cam surfaces 

13, a gap is formed between each roller and the 
cylindrical surface 12, so that the clutch is off in 
which rotation of the inner member 4 is not transmitted to 
the outer ring 5. When the rollers 14 are moved to one 
side of the wedge spaces by the retainer 15, they will 
wedge into between the cam surfaces 13 and the cylindrical 
surface 12. The clutch is now turned on, so that the 
rotation of the inner member 4 is transmitted to the 
outer ring 5. 

[0073] A switch spring 21 has one end thereof engaging 
the retainer 15 and its other end engaging the inner 
member 4. Thus the switch spring 21 biasses the retainer 
15 to its neutral position where the rollers 14 are not 
in engagement with the cam surfaces 13 or the cylindrical 
surface 12. 

[0074] The two-way clutch provided between the input 
shaft 2 and the outer ring 5 is turned on and off by an 
electromagnetic clutch. 
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[0075] The electromagnetic clutch has an electromagnetic 
coil 32 nonrotatably fixed to a case 48 e.g. by bolts and 
having its electrodes passed through the case and 
connected to an external controller (ECU). The controller 
selectively activates and deactivates the two-way clutch 
by controlling the current supplied to the electromagnetic 
coil 32 based on front and rear wheel speed signals, 
signals from a mode select switch, ABS ON/ OFF signals, etc. 
[0076] A rotor 40 provided so as to be rotatable relative 
to the electromagnetic coil 32 is fixed to the outer ring 
5 so as to rotate together with it to serve as a friction 
flange. An armature 41 coupled to the retainer 15 so as 
to be axially slidable but nonrotatable relative to it is 
arranged so as to overlap the rotor 40 through a suitable 
gap. Thus, when the electromagnetic coil 32 is activated, 
the rotor 40 and the armature 41 are pressed against each 
other by a magnetic force, thereby fixing the outer ring 
5 and the retainer 15 together in the rotational direction. 
[0077] The outer ring 5 as the outer member is wholly 
formed of a casting material. A clutch outer ring 11 is 
inserted at its portion on which the surface pressure of 
the rollers 14 acts, and the cylindrical surface 12 is 
formed on the inner surface of the clutch outer ring 11. 
[0078] The clutch outer ring 11 of any of the embodiments 
is made of a high-strength material such as bearing 
steel, carburized steel or induction-hardened steel. 
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[0079] By forming only the portion on which the surface 
pressure is applied from the rollers from a high-strength 
material, the outer ring 5 itself cam be formed by casting 
[0080] Next, Fig* 16 shows the fifth embodiment of the 
rotation transmission device according to this invention. 
[0081] If the outer ring 5 is formed of a casting, even 
if the clutch outer ring 11 formed of a high-strength 
material is inserted into the outer ring 5, unless the 
external size of the outer ring 5 is increased, it is 
impossible to increase the permissible surface pressure. 
[0082] Thus in the fifth embodiment, the clutch outer 
ring 11 formed of a material having a higher strength 
than the outer ring 5 is inserted into the outer ring 5, 
and further an outer sleeve 67 formed of a material having 
a higher strength than the outer ring 5 is fitted on the 
outer ring 5 to increase the strength of its portion on 
which the surface pressure acts. Thus, it is possible to 
reduce the thickness of the outer ring 5. 
[0083] With the arrangement of this invention, if the 
rollers are pressed against the outer ring due to 
increased centrifugal force and thus drag force acts on 
the retainer, causing the inner member and the retainer 
to rotate relative to each other, the means for 
preventing relative rotation is activated to prevent the 
armature from turning further relative to the inner member 
This prevents the engaging elements from engaging into 
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the wedge spaces defined by the cylindrical surface and 
the cam surfaces. 

[0084] This means comprises the protrusion formed on one 
of the opposed surfaces of the engaging plate and the 
armature and a hole formed in the other. The protrusion 
and the hole are arranged such that when the inner member 
rotates by a predetermined angle relative to the 
armature, the protrusion engages in the hole, thus 
preventing the armature from turning any further relative 
to the inner member. Thus, the axial space defined 
between the opposed surfaces of the armature and the 
rotor can be adjusted to a small value irrespective of the 
axial dimension of the portion of the protrusion inserted 
into the hole. Thus it is possible to use a small- 
capacity, small-sized solenoid to engage and disengage the 
two-way clutch. 

[0085] Another advantage of such a protrusion and a hole 
is that the axial space or gap can be adjusted only by 
changing the axial dimension of the rotor or the rotor 
guide. Thus it can be adjusted easily. 

[0086] Also, by pressing a sleeve made of a high-strength 
material in the outer member, it becomes possible to make 
the outer member by casting. This considerably decreases 
the manufacturing cost. 
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